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(54) LAMINATED VARISTOR 

(57)Abstract: 

PURPOSE: To obtain a laminated varistor having high 
surge current withstand by providing an invalid layer, 
which does not contribute to varistor function, inside the 
sintered body which is formed by alternately laminating a 
varistor layer and an internal electrode. 
CONSTITUTION: A green sheet, on which an inner 
electrode 2 is printed, is laminated on varistor layers 1a 
and 1b, and a green sheet, on which the inner electrode 
is not printed, is laminated on an invalid layer 3. After the 
above- mentioned layers have been 
thermocompression-bonded, they are formed into green 
chips by cutting them into the prescribed shape, they are 
fired at 1 100°C for two hours, silver/palladium paste is 
spread and baked at 600°C on both edge faces as outer 

electrode material, and an outer electrode 5 is formed. By providing the invalid layer 3 as 
above-mentioned, the breakdown by surge current in the center part can be prevented, and 
surge current withstand can also be increased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laminating varistor equipped with the invalid layer which does not 
contribute a varistor layer and an internal electrode to the varistor ability prepared 
in the interior of the sintered compact which carried out the laminating by turns, 
and this sintered compact, and the external electrode prepared in the end face 
which said internal electrode of this sintered compact exposed. 
[Claim 2] The thickness of an invalid layer is a laminating varistor according to 
claim 1 which has the thickness more than a varistor layer two-layer part at least. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laminating varistor used for 
the surge of various electronic equipment, a noise, and the static electricity 
absorption. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization and integration are 
progressing also in the electronic equipment field, and a miniaturization and 
surface mounting-ization have been required also in a varistor in connection with 
this. The laminating varistor is proposed to such a demand. 
[0003] Drawing 2 shows the structure of the conventional laminating varistor. In 
drawing 2 , 1 is a varistor layer and 2 is an internal electrode. 4 is a protective 
layer which protects this and 5 is an external electrode which pulls out the 
electric engine performance. 

[0004] An electrode surface product is enlarged according to such structure, and 

surge absorptance is enlarged. 

[0005] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
conventional configuration, since the amount of sintered compact center section 
was not able to radiate heat easily compared with the part near a protective layer 
4, it was easy to be destroyed by the heat generated when a surge is absorbed, 
therefore had the technical problem that a maximum peak current became low. 
[0006] This invention solves the above-mentioned conventional technical 
problem, and aims at offering the high laminating varistor of a maximum peak 
current. 
[0007] 

[Means for Solving the Problem] In order to attain this object, the laminating 



varistor of this invention prepares the invalid layer which does not contribute a 
varistor layer and an internal electrode to the interior of the sintered compact by 
which the laminating was carried out by turns at varistor ability. 
[0008] 

[Function] By the above-mentioned configuration, a part for a sintered compact 
center section can enlarge the maximum peak current of a laminating varistor by 
not generating heat in order not to contribute to varistor ability, and absorbing 
surrounding heat. 
[0009] 

[Example] Hereafter, one example of this invention is explained to a detail. 
[0010] Drawing 1 shows the structure of the laminating varistor of this example, 
drawing 1 - setting - 1a - for an internal electrode and 3, an invalid layer and 4a 
of an up protective layer and 4b are [ an up varistor layer and 1 b / a lower 
varistor layer and 2 / a lower protective layer and 5 ] external electrodes. Next, 
the 1 manufacture approach of the laminating varistor of this example is 
explained. To 97.5 mol (ZnO) % of zinc oxides of a principal component, 
weighing capacity was performed so that it might become 0.5 mol (Bi 203) % 
and 0.5 mol [ of cobalt oxide ] (Co 203) % and 0.5 mol [ of manganese oxide ] 
(Mn02) % and 1 .0 mol [ of antimony oxide ] (Sb 203) % of the rate of bisumuth 
oxide. The organic binder, the organic solvent, and the organic plasticizer were 
added to these fine particles, the ball mill performed preferential grinding for 20 
hours, and the slurry was formed. The green sheet with a thickness of 30 
micrometers was formed for this slurry on the base film made from polyester with 
the doctor blade method. Subsequently, it exfoliated and a base film to the green 
sheet was cut in the predetermined configuration. The platinum paste was 
screen-stenciled as an internal electrode ingredient to the cut green sheet, and 
the internal electrode 2 was formed. 

[001 1] Using this green sheet, by number of sheets as shown in (a table 1), like 
drawing 1 , after carrying out the laminating to the order of up protective layer 4a, 
up varistor layer 1a, the invalid layer 3, lower varistor layer 1b, and lower 



protective layer 4b and carrying out thermocompression bonding to it, it cut in the 
predetermined configuration and considered as the Green chip. 
[0012] 
[A table 1] 
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[0013] At this time, the green sheet which does not print an internal electrode 2 

was used for protective layers 4a and 4b and the invalid layer 3 at the varistor 

layers 1a and 1b using the green sheet which printed the internal electrode 2. 

Moreover, the Green chip of elegance also doubled and created the invalid layer 

conventionally which does not carry out a laminating at this time. This Green chip 

was calcinated at 1 100 degrees C for 2 hours, and it considered as the sintered 

compact. Silver and PARAJUUMUPESUTO were applied to the ends side of this 

sintered compact as an external electrode material, it could be burned on it at 

600 degrees C, and the external electrode 5 was formed in it. 

[0014] It attached each to each 30 samples created by the above procedure, and 

the maximum peak current was measured. The maximum peak current showed 

the maximum current value which stepped up and destroyed the current wave 

high price by the wave for 8/20 microsecond, and showed the average of 30 

pieces each in (a table 1), respectively. i 

[0015] It turns out that the maximum peak current of the sample (examples 1 and 

2) which formed the invalid layer 3 of the thickness more than the two-layer part 

of the varistor layer 1 in the interior of the sintered compact of this example so 

that clearly from (a table 1) is improving greatly compared with the thing of the 

conventional example. Moreover, since the noble metals which the varistor layers 



1a and 1b using the green sheet in which the internal electrode (an example 3 
and the conventional example) 2 was formed can be managed with the same 
maximum peak current few, namely, are used for an internal electrode 2 are little 
and end, cost can be made low. On the other hand, when the thickness of the 
invalid layer 3 is the same as the thickness which is an one-layer varistor layer 
(example 4), the improvement in a maximum peak current is not accepted. 
Moreover, when the interior of elegance was observed conventionally which was 
destroyed by the maximum peak current, 93% was destroyed by two-layer [ of a 
center section ] among the varistor layers 1 inside a sintered compact. The 
thickness of the invalid layer 3 is understood from this that the thickness more 
than the two-layer part of the varistor layer 1 is effective. 
[0016] As mentioned above, inside a sintered compact, the internal electrode 
which touches an underside can be connected to the same external electrode 5 a 
top, and a maximum peak current can be raised by forming the invalid layer 3 
which varistor ability does not contribute. 

[0017] In addition, the laminating varistor concerning this invention is not limited 
to this example, and can be applied also to varistors, such as SrTi03 system. 
Moreover, the invalid layer 3 may not be restricted to a varistor presentation, and 
other ingredients are not necessarily sufficient as it. 
[0018] 

[Effect of the Invention] As mentioned above, according to this invention, by 
preparing the invalid layer which does not contribute to varistor ability in the 
interior of a sintered compact, destruction by the surge of a center section can be 
prevented and the large laminating varistor of a maximum peak current can be 
offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the laminating varistor in one example of this 
invention 

[Drawing 2] The sectional view of the conventional laminating varistor 
[Description of Notations] 
1a Up varistor layer 

1 b Lower varistor layer 

2 Internal Electrode 

3 Invalid Layer 

5 External Electrode 
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DRAWINGS 



[Drawing 1] 



rnrt 



la -kSBrt'JKB* 
lb TffyVmti 



[Drawing 2] 
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